Altered expression of c-myc, p16 and p27 in rat colon tumors and its reversal by short-term treatment with chemopreventive agents.
Modulation of gene expression in tumors has the potential of being a surrogate end-point biomarker for chemoprevention. Thus, we determined the modulation by chemopreventive agents of the protein and mRNA expression of genes in rat colon tumors. Male F344 rats were administered three weekly injections of 15 mg/kg azoxymethane. Forty-seven weeks later, they received aspirin (600), calcium chloride (50 000), 2-(carboxyphenyl) retinamide (2-CPR, 315), alpha-difluoromethylornithine (DFMO, 3000), piroxicam (200), quercetin (33 600), 9-cis retinoic acid (9-cis RA, 30), rutin (3000), or sulindac (280) in their diet at the indicated mg/kg concentration for 7 days and were then killed. In colon tumors relative to the mucosa, the protein and mRNA levels of c-myc were increased, while the levels of p16 and p27 were decreased. Calcium chloride, DFMO, piroxicam and sulindac administered for 7 days decreased the mitotic index and reduced the protein and mRNA levels of c-myc in colon tumors. Calcium chloride, DFMO and piroxicam increased the protein and mRNA levels of p16 and along with sulindac increased the protein level of p27, but not its mRNA. The other agents failed to modulate both the mitotic index and the expression of the genes. The ability of the chemopreventive agents to prevent colon tumors was determined. Male F344 rats were administered three weekly injections of 15 mg/kg azoxymethane and 8 weeks later they were administered aspirin, 2-CPR, DFMO, piroxicam, 9-cis RA and rutin in their diet. The rats were killed 26 weeks after they started to receive the chemopreventive agents. The multiplicity of colon tumors was reduced by DFMO and piroxicam, increased by rutin and not affected by the other agents. Hence, agents that prevented colon cancer decreased the mitotic index and altered the expression of c-myc, p16 and p27 suggesting that modulation in the expression of these genes are potential biomarkers for chemopreventive activity.